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CLAIMS 



What is claimed as new and desired to be protected by Letters Patent of the 
United States is: 



1 . A programming circuit for a plurality of programmable 
elements, said programming circuit comprising: 

a plurality of programmable elements; 

a plurality of element programming circuits each associated with a 
programmable element and each including a latch circuit for receiving and 
holding a desired programming state of an associated programmable 
element, said plurality, of element programming circuits setting the state of 
said associated programmable elements in accordance with a desired 
programming^state held in an associated latch in response to a common 
coixtfoTsignal. 

2. A circuit as in claim 1, wherein each said latch circuit 

comprises: 

an inverter circuit having an input coupled to an input of said latch 
circuit and an output coupled to an output of said latch circuit; 

a pair of n-channel transistors connected in series between an input of 
said latch circuit and a first reference voltage; 

a pair of p-channel transistors connected in parallel between said input 
of said latch circuit and a second reference voltage; 
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a read-and-latch signal line coupled to control gates of a first of said 
pair of p-channel transistors and a first of said pair of n-channel transistors; 

wherein said output of said inverter circuit is coupled to control gates 
of a second of said pair of p-channel transistors and a second of said pair of n- 
channel transistors. 

3. A circuit as in claim 2, wherein said read-and-latch signal line is 
configured to apply a read-and-latch signal to permit reading and latching of 
said desired programming signal. 

4. A circuit as in claim 2, wherein a third p-channel transistor is 
coupled between said pair of parallel-connected p-channel transistors and said 
second reference voltage, said third p-channel transistor having a gate 
coupled to said first reference voltage. 

5. A circuit as in claim 1, wherein said common control signal 
includes a voltage of between approximately 8 and 9 volts. 

6. A circuit as in claim 1, wherein said common control signal 
includes a voltage sufficient to change a state of said associated 
programmable elements. 

7. A programming circuit for a programmable element 
comprising: 

at least one latch circuit; 

at least one latch-programming circuit for temporarily applying a 
programming^ignal to an input of a respective latch circuit, said latch circuit 
Ja^cJung a state of said programming signal; 
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a signal line applying a voltage sufficient to change the state of sj^id 
programmable element; 

at least one latch isolation transistor coupled betwepj 
programmable element and said latch circuit; 

at least one state control transistor coupled between said 
programmable element and a first refer^n^voltage and having a gate 
controlled by an output of said latch circuit; 

wherein during a prdgramining phase, said latch circuit is configured 
to latch said prograrnrmng signal, and during a common control phase, said 
latch isolation transistor is configured to decouple said programmable 
element frpm said latch circuit and said signal line is configured to apply said 
state-hanging voltage to said programmable element if said output of said 
fch circuit turns on said state control transistor. 

8. A circuit as in claim 7, wherein said at least one latch circuit 

comprises: 

an inverter circuit having an input coupled to said input of said latch 
circuit and an output coupled to said output of said latch circuit; 

a pair of n- channel transistors connected in series between an input of 
said latch circuit and said first reference voltage; 

a pair of p-charmel transistors connected in parallel between said input 
of said latch circuit and a second reference voltage; 

a read-and-latch signal line coupled to control gates of a first of said 
pair of p-channel transistors and a first of said pair of n-channel transistors; 
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wherein said output of said inverter circuit is coupled to control gates 
of a second of said pair of p-channel transistors and a second of said pair of n- 
channel transistors. 

9. A circuit as in claim 8, wherein said read-and-latch signal line is 
configured to apply a read-and-latch signal during said programming phase 
to permit reading and latching of said programming signal. 

10. A circuit as in claim 8, wherein a third p-channel 
transistor is coupled between said pair of parallel-connected p-channel 
transistors and said second reference voltage, said third p-channel transistor 
having a gate coupled to said first reference voltage. 

11. A circuit as in claim 7, further comprising at least one 
programming enable transistor configured to couple said state control 
transistor to said programmable element during said common control phase. 

12. A circuit as in claim 7, further comprising at least one 
programmable element isolation transistor configured to decouple said 
programmable element from said latch circuit and said latch-programming 
circuit during said programming phase. 

13. A circuit as in claim 7, wherein said latch-progmmgjiHg 
circuit comprises at least one latch-p^go^pHfung transistoHraving a gate 
controlled by a first latch-programr^pg-signal, a first source/drain coupled 
to a second latch^gxj3grafnming signal, and a second source/drain coupled to 
said irrputof said latch circuit through said latch isolation transistor. 

14. A circuit as in claim 7, wherein during said common 
control phase, said state-changing voltage of between approximately 8 and 9 
volts is applied to said signal line. 
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A circuit as in claim 7, wherein said state -changing 



voltage includes a voltage sufficient to blow an anti-fuse. 



16. A mdmory circuit, comprising: 

\ 

a plurality of memory elements; and 



at least one programming Wcuit associated with a plurality of 
programmable elements and configured to activate one or more of said 
plurality of memory elements, said programming circuit comprising: 

a plurality of programmableVlements; 

a plurality of element programming circuits each associated 
with a programmable element and each including a latch circuit for 
receiving and holding a desired programming state of an associated 
programmable element, said plurality of elemekt programming 
circuits setting the state of said associated programmable elements in 
accordance with a desired programming state held m an associated 
latch in response to a common control signal. \ 

17. A memory circuit as in claim 16, wherein each said latch 

circuit comprises: 

an inverter circuit having an input coupled to an input of said latch 
circuit and an output coupled to an output of said latch circuit; 

a pair of n-channel transistors connected in series between an input of 
said latch circuit and a first reference voltage; 

a pair of p-channel transistors connected in parallel between said input 
of said latch circuit and a second reference voltage; 
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a read-and-latch signal line coupled to control gates of a first of said 
pair of p-channel transistors and a first of said pair of n-channel transistors; 

wherein said output of said inverter circuit is coupled to control gates 
of a second of said pair of p-channel transistors and a second of said pair of n- 
channel transistors. 

18. A memory circuit as in claim 17, wherein said read-and- 
latch signal line is configured to apply a read-and-latch signal to permit 
reading and latching of said desired programming signal. 

19. A memory circuit as in claim 17, wherein a third p- 
channel transistor is coupled between said pair of parallel-connected p- 
channel transistors and said second reference voltage, said third p-channel 
transistor having a gate coupled to said first reference voltage. 

^0. A memory circuit as in claim J*o, wherein said common 

control signal includes a voltage of between approximately 8 and 9 volts. 

/Q^^2 1 . A memoiyscircuit, comprising: 

a plurality of memory elements; and 

at least one programming circuit associated with a plurality of 
programmable elements and configured to activate one or more of said 
plurality of memory elements, said programming circuit comprising: 

at least one latch circuit; 

at least one latch-programming circuit for temporarily applying 
a programming signal to an input of a respective latch circuit, said 
latch circuit latching a state of said programming signal; 
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a signal line applying a voltage sufficient to change the state^f 
£jf+£* sa id programmable element; 




at least one latch isolation transistor coupled be 
programmable element and said latch circuit; 

at least one state control transistor cotipled between said 
programmable element and a first reference voltage and having a gate 
controlled by an output of said latch^circuit; 

wherein during a programming phase, said latch circuit is 
configured to latch said^rogramming signal, and during a common 
control phase, said latch isolation transistor is configured to decouple 
said programmable element from said latch circuit and said signal line 
is configurea to apply said state-changing voltage to said 
programmable element if said output of said latch circuit turns on said 
st^e control transistor. 

22. A memory circuit as in claim 2^ wherein said at least 

one latch circuit comprises: 

an inverter circuit having an input coupled to said input of said latch 
circuit and an output coupled to said output of said latch circuit; 

a pair of n-channel transistors connected in series between an input of 
said latch circuit and said first reference voltage; 

a pair of p-channel transistors connected in parallel between said input 
of said latch circuit and a second reference voltage; 

a read-and-latch signal line coupled to control gates of a first of said 
pair of p-channel transistors and a first of said pair of n-channel transistors; 
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wherein said output of said inverter circuit is coupled to control gates 
of a second of said pair of p -channel transistors and a second of said pair of n- 
channel transistors. 

23. A memory circuit as in claim 22, wherein said read-and- 
latch signal line is configured to apply a read-and-latch signal during said 
programming phase to permit reading and latching of said programming 
signal. 

24. A memory circuit as in claim 22, wherein a third p- 
channel transistor is coupled between said pair of parallel-connected p- 
channel transistors and said second reference voltage, said third p-channel 
transistor having a gate coupled to said first reference voltage. 

25. A memory circuit as in claim ^f, further comprising at 
least one programming enable transistor configured to couple said state 
control transistor to said programmable element during said common control 
phase. 

26. A memory circuit as in claim further comprising at 
least one programmable element isolation transistor configured to decouple 
said programmable element from said latch circuit and said latch- 
programming circuit during said programming phase. 

27. A memory circuit as in claim 21, wherein said lat£ 
programming circuit comprises at least oni^^^-pro^v^x^friii^ transistor 
having a gate controlled by a first latch-prigramming signal, a first 
source/drain coupled to a sepond^Iatch-programming signal, and a second 
source/draix^cpupl€3^:o said input of said latch circuit through said latch 

jsofafiorTtransistor. 
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^4. A memory circuit as in claim^T, wherein during said 

common control phase, said state -changing voltage of between 
approximately 8 and 9 volts is applied to said signal line. 




A processor system, comprising: 

a processor; 



at l^ast one memory device coupled to said processor and including at 
least one programming circuit, said programming circuit comprising: 

a plurality of programmable elements; 

a plurality \*f element programming circuits each associated 
with a programmable^eiarrgnband each including a latch circuit for 
receiving and holding a dfe^ired programming state of an associated 
programmable element, slid plurality of element programming 
circuits setting the state of said ass«K:iated programmable elements in 
accordance with a desired programming state held in an associated 
latch in response to a common control signal. 

30. A system as in claim 29, whereinS^ach said latch circuit 

comprises: 

an inverter circuit having an input coupled to an inpurof said latch 
circuit and an output coupled to an output of said latch circuit; 

a pair of n-channel transistors connected in series between an rs^put of 
said latch circuit and a first reference voltage; 

a pair of p-channel transistors connected in parallel between said inpi 
of said latch circuit and a second reference voltage; 
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a read-arid-latch signal line coupled to control gates of a first of said 
pair of p-channel transistors and a first of said pair of n-channel transistors; 




lerein said output of said inverter circuit is coupled to control gates 
of a secondsof said pair of p-channel transistors and a second of said pair of n- 
channel transistors. 

31. \ A system as in claim 30, wherein said read-and-latch 
signal line is configured to apply a read-and-latch signal to permit reading 
and latching of said desired programming signal. 

32. A systemTa§\p claim 30, wherein a third p-channel 
transistor is coupled between sait|k>^iro?\)arallel-connected p-channel 
transistors and said second reference voJ**age, said third p-channel transistor 
having a gate coupled to said first jefetence voltage. 

33. A system as in claim 29 , wherein said common control 
signal includes a voltage of between approximately 8 and 9 volts. 

34. A processor system, comprisi 
a processor; 

at least one memory device coupled to said processor and including at 
least one programming circuit, said programming circuit comprising: 

at least one latch circuit; 

at least one latch-programming circuit for temporarily applying 
a programming signal to an input of a respective latch circuit, saic 
latch circuit latching a state of said programming signal; 
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a signal line applying a voltage sufficient to change the state of 
said programmable element; 

at least one latch isolation transistor coupled between said 
rogrammable element and said latch circuit; 

at least one state control transistor coupled between said 
programqiable element and a first reference voltage and having a gate 
controlled by an output of said latch circuit; 

\ 

3 wherein during a programming phase, said latch circuit is 

2 configured to latch\^id programming signal, and during a common 

H control phase, said latch isolation transistor is configured to decouple 

p said programmable elemen^frorn said latch circuit and said signal line 

is configured to apply saidNstato^phangmg voltage to said 
programmable element if sauj omputyof sa ici latch circuit turns on said 
state control transistor. 

35. A system as in claim 34, wherein said at least one latch 

circuit comprises: 

an inverter circuit having an input coupled to said input of said latch 
circuit and an output coupled to said output of said latch\ircuit; 

a pair of n-channel transistors connected in series between an input of 
said latch circuit and said first reference voltage; 

a pair of p-channel transistors connected in parallel between s^id input 
of said latch circuit and a second reference voltage; 

a read-and-latch signal line coupled to control gates of a first of saic 
pair of p-channel transistors and a first of said pair of n-channel transistors; 
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wherein said output of said inverter circuit is coupled to control gates 
of a"Nsecond of said pair of p-channel transistors and a second of said pair of n- 
channel transistors . 

3<S^ A system as in claim 35, wherein said read-and-latch 
signal line is coi^figured to apply a read-and-latch signal during said 
programming phas^ to permit reading and latching of said programming 
signal. 

37. A system as in claim 35, wherein a third p-channel 

transistor is coupled betweeh said pair of parallel-connected p-channel 
transistors and said second refeX^nceYoltage, said third p-channel transistor 
having a gate coupled to said fifstNreference voltage. 



38. A system ^s in cl 

programming enable transistor\c^tigurejfe 
transistor to said programmable ejeiga^nt dul 



f( further comprising at least one 
couple said state control 
ig said common control phase. 



39. A system as in claim 34, further comprising at least one 
programmable element isolation transistor configured to decouple said 
programmable element from said latch circuit and said N^tch-programming 
circuit during said programming phase. 

40. A system as in claim 34, wherein said lauth- 
programming circuit comprises at least one latch-programmingYransistor 
having a gate controlled by a first latch-programming signal, a first 
source/drain coupled to a second latch-programming signal, and a ^cond 
source/drain coupled to said input of said latch circuit through said lafc^h 
isolation transistor. 
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41. 



A system as in claim 34, wherein during said common 



controhphase, said state-changing voltage of between approximately 8 and 9 
volts is applied to said signal line. 

42\ A system as in claim 34, wherein said processor and said 
memory device are on a same integrated circuit chip. 

43. \A method of programming a plurality of programmable 
elements, comprising: \ 

soft-programming a plurality of latches to a desired state, each latch 
associated with a respective programmable element; and 



hard-programming saidf plu 
state of an associated latch usine a £o\ 



44. 




t grammable elements with said 
ntrol signal. 



A method as\in clajpr43, further comprising: 



providing a plurality of state control trax\sistors each coupled between 
a respective programmable element and' a first reference voltage; 

during a programming phase, applying a programming signal to an 
input of said latches, and latching said programming signal in each said latch 
circuit; 



during a common control phase, decoupling said programmable 
element from said latch circuit using a latch isolation transistor and applying 
a voltage sufficient to change a state of said programmable elemen^ if an 
output of said latch circuit activates said state control transistor. 
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45. A method as in claim 44, wherein said latching of said 

programming signal includes applying a read-and-latch signal to said latch 
circuit 

16. A method as in claim 44, further comprising coupling 

said programmable element to said state control transistor by activating a 
gate of a programming enable transistor during said common control phase. 

47. \A method as in claim 44, further comprising decoupling 
said programmable element from said latch circuit and said state control 
transistor during said programming phase. 



48. 



A methc 




is m c 



im 44, wherein said applying of said 



programming signal includes cQ^^ollmg^^afe^of a latch programming 
transistor using a first latch progranWing signajr line and coupling a second 
latch programming signal line to sai^input^said latch circuit through said 
latch programming transistor. 

49. A method as in claim 44, wherein said common control 

signal includes a voltage of between approximately 8 and 9 volts. 



50. 



A method of programming a programmable element, 



comprising: 



providing a state control transistor coupled betwee^ said 
programmable element and a first reference voltage; 

providing a latch circuit having an input coupled to said 
programmable element through a latch isolation transistor and an £mtput 
coupled to control a gate of said state control transistor; 
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during a programming phase, applying a programming signal to said 
input of said latch circuit, and latching said programming signal in said latch 
circuit, 

during^a common control phase, applying a voltage sufficient to 
change a state o^fsaid programmable element if an output of said latch circuit 
activates said state\Control transistor, and decoupling said programmable 
element from said latch circuit using said latch isolation transistor. 

51 . A method as in claim 50, wherein said latching of said 

programming signal includes applying a read-and-latch signal to said latch 
circuit. 



52. 



A methc 

said programmable element to said^ 



claim 50, further comprising coupling 
trol transistor by activating a 
gate of a programming enable Van^stfor during said common control phase. 



53. 



X 



A method as in claira\50, further comprising decoupling 
said programmable element fromlsakttatch circuit and said state control 
transistor during said programming phase. 

54. A method as in claim 50, wherein said applying of said 

programming signal includes controlling a gate of a latch programming 
transistor using a first latch programming signal line ancKcoupling a second 
latch programming signal line to said input of said latch circuit through said 
latch programming transistor. 



55. A method as in claim 50, wherein said applying of said 

state changing voltage includes applying a voltage of between approjrimately 
8 and 9 volts to said programmable element using a common control^signal 
line. 
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